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LIQUID CRYSTAL PANEL MANUFACTURING METHOD 
CLAIM(S) 

1) A liquid crystal panel manufacturing method, wherein two 
substrates each having a transparent electrode are positioned to oppose to 
each other via a sealing agent and spacers and bonded after accurate 
positioning, characterized in that a: tentatively securing bonding agent made 
of ultraviolet ray curirig resin is applied to the neighborhood of said sealing 
agent to prevent the displacement of the opposing substrates, and in that a 
10 mm, more preferably, 10-30 mm, distance is created between said 
tentatively securing bonding agent and said sealing agent. 

2) A liquid crystal panel manufacturing method, as cited in Claim 1, 
wherein said tentatively securing bonding agent is applied to the positions 
symmetrical to the center of the substrate having the transparent electrode. 
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3) A liquid crystal panel manufacturing method, as cited in Claim 1, 
wherein the positions where said tentatively securing bonding agent is 
applied are at least two or more. 

4) A liquid crystal panel manufacturing method, as cited in Claim 1, 
the outer periphery of the seal is cut away from the panel if needed. 
ETAILED DESCRIPTION OF THE INVENTION 

(0001) 

(Field of Industrial Application) 

The present invention pertains to a display panel using a liquid 
crystal, particularly to a method to manufacture a liquid crystal panel for a 
high quality liquid crystal display panel, by preventing the positional 
displacement of the top and bottom opposing substrates when they are 
bonded. 
(0002) 
(Prior Art) 

In the prior art method to manufacture a liquid crystal panel, a 
transparent electrode is formed on top and bottom glass substrates by a 
vapor deposition or sputtering method, and after a polyimide orientation 
agent is applied by a flexography method, the orientation treatment is 
applied by a rubbing process. 
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(0003) 

Subsequently, after an epoxy resin sealing agent is applied in a ring 
form to one surface of the bottom substrate by a screen printing method, 
multiple spherical spacers are evenly positioned. 
(0004) 

Then, these top and bottom substrates are positioned in the 
positioning device so that their orientation agents will oppose to each other, 
and pressure is applied for bonding them. 
(0005) 

Then, they are removed from the positioning device, pressurized 
evenly by a vacuum packing method, and set aside in an oven at 150°C for 
1.5 hours. Once the sealing agent is cured and the prescribed gap is formed, 
the liquid crystal is injected and the injection port is sealed to manufacture 
the panel. 
(0006) 

In said method, however, after the top and bottom substrates are 
positioned, they are removed once before the sealing agent is completely 
cured, so the top and bottom substrates are displaced due to insufficient 
bonding between the top and bottom substrates, by which colors are 
displaced in the displayed images, which is a problem. 
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(0007) 

To solve said problem, it has been considered to use a tentative 
method for securing the top and bottom substrates using an ultraviolet ray- 
curing resin. In this method, however, the bonding agent for tentative 
securing is momentarily cured by radiation of ultraviolet ray before the gap 
is completely formed in the positioning device. Therefore, when the 
distance between the sealing agent and the bonding agent for tentative 
securing is too close, the gap around the sealing agent in the neighborhood 
of the tentative securing bonding agent becomes too thick, causing a poor 
contrast. To solve this problem, it has been considered a method to locally 
push down part of the tentatively securing bonding agent in the positioning 
device, but this method requires a complex structure of the base plate in the 
positioning device, leading to high cost due to complexity of the base plate 
structure. 
(0008) 

(Problems of the Prior Art to Be Addressed) 

To solve the aforementioned problems, the present invention presents 
a high quality liquid crystal display panel free from the poor contrast and 
color displacement that prevents the displacement of the top and bottom 



substrates when bonded, by applying pressure in the positioning device 

which does not require a special structure for positioning. 

(0009) 

(Means to Solve the Problems) 

To solve said problems, the present invention takes the following 
measures. A transparent electrode is formed on the top and bottom glass 
substrates by vapor deposition or sputtering. A polyimide orientation agent 
is applied to them by flexograpy, and the orientation treatment is applied to 
it by rubbing. 
(0010) 

Subsequently, an epoxy resin sealing agent is applied in ring form to 
one surface of the bottom substrate by screen printing and multiple spherical 
spacers are uniformly positioned. Then, a tentatively securing bonding 
agent made of ultraviolet ray-curing resin or electron beam-curing resin is 
applied to the periphery of the sealing agent by a dispenser. 
(0011) 

Subsequently, the opposing substrates are positioned via the sealing 
agent and spacers and accurately positioned by the positioning device and 
pressure is applied. Ultraviolet ray is radiated in the case of ultraviolet ray- 
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curing resin and electron beam is radiated in the case of electron beam- 
curing resin to cure the tentatively securing agent for bonding. 
(0012) 

By creating the distance of 10 mm, more preferably 10-30 mm, 
between the sealing agent and the bonding agent, the inside of the sealing 
agent, i.e., the gap in the pixel section, can be evenly preserved without 
being affected by the tentatively securing bonding agent. 
(0013) 

Particularly, by coating the tentatively securing bonding agent to both 
positions symmetrical to the center of the substrate having the transparent 
electrode, stress caused by the compression of the cured sealing agent and 
thermal expansion of the substrate is uniformly distributed on the tentatively 
securing agent, preventing the local concentration of the stress and further 
improving the bonding accuracy. 
(0014) 

If necessary, an unnecessary portion of the periphery of the seal may 
be cut away from the panel. 
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(0015) 
(Operation) 

According to the present invention, the top and bottom substrates are 
not displaced by an external impact during the process after they are 
accurately positioned and before the sealing agent is completely cured, and 
by creating the 10 mm or more, more preferably, 10-30 mm distance 
between the sealing agent and the tentatively securing bonding agent, the 
gap in the pixel section can be uniformly formed without being affected by 
the height of the tentatively securing bonding agent. Particularly, by 
coating the tentatively securing bonding agent on the symmetrical positions 
to the center of the substrate having the transparent electrode, the stress 
generated by the compression of the cured sealing agent and by thermal 
expansion of the substrate is uniformly distributed on the tentatively 
securing agent, preventing the local concentration of the stress, and 
improving the bonding accuracy. In addition, the base plate of the 
positioning device and the coating device need not be complex. 
(0016) 

(Embodiment Examples) 

The embodiment examples of the present invention is explained 
below. 
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(0017) 

(Embodiment Example 1) 

On the glass substrate on which are formed the transparent electrode 
in matrix form, a N -methyl methacrylate 2-pyrroridone solution was coated 
with a 800 A thickness by flexography. After this substrate was heated at 
190°C for 90 minutes to form a polyimide film, the orientation treatment 
was done to the substrate with rayon cloth. On this substrate, the epoxy 
resin sealing agent was applied by silk printing, and the glass spacers with 
average diameter 5 um were distributed at density of 100 units/mm 2 . On this 
substrate, an UV tentative securing bonding agent having the following 
composition was applied to four positions. 
UV tentative securing bonding agent composition 
Epoxy acrylate oligomer 80 parts 

TMPTA 15 parts 

Benzophenone 5 parts 

Viscosity nearly 20000 cps 

At this time, the tentative bonding agent was applied by a dispenser 
creating the distance 10 mm between the edge of the epoxy resin sealing 
agent and the edge of the tentatively securing bonding agent. 
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(0018) 

Then, said substrate and its opposing glass substrate, on which is 
formed the transparent electrode in matrix, were mounted in the positioning 
device and accurately positioned. Subsequently, pressure is applied to them 
with a force of 0.3 kg/cm 2 while radiating the light of 1500 mj/cm 2 , to cure 
the tentatively securing bonding agent. Then, pressure was uniformly 
applied to this panel by a vacuum packing method while heating at 150°C 
for 60 minutes for curing the sealing agent and forming the final gap. When 
the gap in this panel was measured, the periphery of the tentatively securing 
bonding agent was 20 jam and the inside of the sealing agent, which is a 
diameter of the uniformly distributed spacer, was 5 (am. The positioning 
accuracy of the bonded top and bottom substrates was 4 jam. 
(0019) 

After the liquid crystal material was injected into the panel thus made 
and the injection port was sealed, a polarizer was bonded. The liquid crystal 
panel thus manufactured was a high quality panel with no color 
displacement. 
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(0020) 

(Embodiment Example 2) 

To the glass substrate, on which the spacers are distributed by the 
same method as in the embodiment example 1, the tentatively securing 
bonding agent having the same composition as that of the embodiment 
example 1 was coated by a dispenser. At this time, the tentatively securing 
bonding agent was applied to four positions symmetrical to the center of the 
substrate having the transparent electrode while leaving the 10 mm distance 
from the sealing agent. Subsequently, by the same process as that in the 
embodiment example 1, the panel was manufactured. When the gap of the 
panel was measured, it was 20 |j.m at the periphery of the tentatively 
securing bonding agent but was 5 um inside the sealing agent, which is a 
diameter of the uniformly dispersed spacers. The positioning accuracy of 
the top and bottom substrates was 2 |tim or less. 
(0021) 

After the liquid crystal material was injected into the panel and the 
injection port was sealed, the polarizer was bonded. The manufactured 
liquid crystal panel was a high quality liquid crystal panel with no color 
displacement. 
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(0022) 

By using the same method as that in the embodiment example 1 , the 
tentatively securing bonding agent having the same composition as that in 
the embodiment example 1 was coated to the glass substrate, on which the 
spacers were distributed. At this time, the tentatively securing bonding 
agent was applied by creating a 5 mm distance between the edge of the 
epoxy resin sealing agent and the edge of the tentatively securing bonding 
agent. 
(0023) 

Subsequently, the panel was manufactured by the same method as 
that used for the embodiment example 1. When the gap in the panel was 
measured, it was 20 um at the periphery of the tentatively securing bonding 
agent, 8 um near the inside of the sealing agent, and 5 um in the center of 
the panel. After the liquid crystal material was injected into the panel thus 
made and the injection port was sealed, the plolarizer was bonded. The 
manufactured liquid crystal panel demonstrated the color displacement near 
the inside of the sealing agent since the gap was higher at the periphery of 
the sealing agent than at the center section. 



(Advantage) 

According to the present invention, the top and bottom substrates are 
not displaced by the external force exerted before the sealing agent is 
completely cured after the they are accurately positioned. Also, by creating 
a 10 mm distance, preferably, 10-30 mm distance between the sealing 
agent and the tentatively securing bonding agent, the gap in the pixel 
section can be uniformly formed without being affected by the height of the 
tentatively securing agent. In addition, when the tentatively securing 
bonding agent is applied to the positions symmetrical to the center of the 
substrate having the transparent electrode, the stress generated by the 
compression of the cured sealing agent and by the warp of the substrate due 
to thermal expansion is reduced. So the panel is manufactured by accurate 
positioning. Moreover, the positioning device needs not have a complex 
structure, and a high quality liquid crystal panel with no color displacement 
can be manufactured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a sectional view of the panel for illustrating the liquid 
crystal panel manufacturing method of the present invention. 

Fig. 2 shows a top view of the panel for illustrating the liquid crystal 
panel manufacturing method of the present invention. 
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ABSTRACT: 

PURPOSE: To provide an excellent liquid crystal display panel, which is free 
from chromatic unevenness and excellent in the gap uniformity, in which 
relative dislocation of an upper and a lower base board of the liquid crystal 
panel, and which does not require any particular devicing on an alignment 
device. 

CONSTITUTION: On one side of base boards fitted with two clear electrodes 
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3a, 3b, a provisionally securing adhesive 6 c onsisting of a resin of 
ultraviolet ray hardening type is provided outside of a sealing material 5 
using a dispenser etc., and the two are opposed with the sealing material 5 an d 
spacers 7 int erposed and aligned precisely by an alignment device , followed by 
pressunzation and affixing together. Therein the distance between the sealing 
material 5 and provisionally securing adhesive 6 is made over 10mm, or 
preferably between 10-30mm. 
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